Dissecting the plant transcriptome and the regulatory responses to phosphate deprivation.
Inorganic phosphate (Pi) is an essential nutrient for plants, and the low bioavailability of Pi in soils is often a limitation to growth and development. Consequently, plants have evolved a range of regulatory mechanisms to adapt to phosphorus-starvation in order to optimise uptake and assimilation of Pi. Recently, significant progress has been made in elucidating these mechanisms. The coordinated expression of a large number of genes is important for many of these adaptations. Several global expression studies using microarray analysis have been conducted in Arabidopsis thaliana. These studies provide a valuable basis for the identification of new regulatory genes and promoter elements to further the understanding of Pi-dependent gene regulation. With focus on the Arabidopsis transcriptome, we extract common findings that point to new groups of putative regulators, including the NAC, MYB, ethylene response factor/APETALA2, zinc-finger, WRKY and CCAAT-binding families. With a number of new discoveries of regulatory elements, a complex regulatory network is emerging. Some regulatory elements, e.g. the transcription factor PHR1 and the microRNA (miRNA) miR399 and associated factors are well documented, yet not fully understood, whereas other suggested components need further characterisation. Here, we evaluate the contribution of the regulatory elements to the P-responses and present a model comprising factors directly or indirectly involved in transcriptional regulation and the role of miRNAs as regulators and long-distance signals. A striking feature is a series of feedback loops and parallel mechanisms that can modify and attenuate responses. We suggest that these mechanisms are instrumental in providing an accurate response and in keeping P-homeostasis.